Abstract: A series of new Schiff bases prepared by the condensation of 3-formyl-10-alkyl-phenothiazine with aromatic and heteroaromatic (di)-amines under conventional heating and microwave activation conditions were analysed. The structures of the new compounds were assigned by 400 MHz 2D-NMR experiments. Photochemical E-Z isomerisation and decomposition has been observed. The extended • electron systems were characterized by an absorption band situated at 520 nm in the UV-Vis absorption spectra.
New Schiff bases derivedfrom methanol; Ν,Ν '-bis( 10-ethyl-phenothiazine-3-methylidene) '-bis(10-ethyl-phenothiazine-3-methylidene) p,p'-diaminodiphenylether 3, appears as a yellow precipitate after 6 hours in refluxing isopropanol. A slight excess of 3-formyl-10-ethyl-phenothiazine usually improves the yield in bis Schiff base. The same procedure was applied to the syntheses of 3-formyl-10-methyl-phenothiazine Schiff base derivatives: MW-bisOO-methyl-phenothiazineomethylidene)/?,p'-diaminodiphenylmethane 4, /V,yV '-bis(10-methyl-phenothiazine-3- 3 R= Et X=0 6 R= Me. XO
Scheme 1
Condensation products from 3-formyl-lO-methyl-phenothiazine with 5-amino-pyrazolyl derivatives: jV-(10-methyl-phenothiazine-3-methylidene)5-amino-3-methyl-l-phenylpyrazol 7, and yV-(10-methyl-phenothiazine-3-methylidene) 5-amino-3-methyl-1 -(p-nitrophenyl)pyrazol 8, were obtained after 10 hours in refluxing methanol.
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Scheme 2
Microwave activation of these condensation reactions determined shorter reaction times for obtaining the same products (table 2) . The reactions were performed in a modified domestic microwave oven, under dry conditions, in quartz open vessel. The tested dry supports were bentonite, aluminium oxide and silica gel; the last one was selected as it gave the best yields in Schiff bis bases formation. Thus, a chloroform solution of reagents (2 mol carbonyl compound and 1 mol amine) was mixed with silica gel, the solvent evaporated and the dry reaction mixture was heated in the microwave oven for 1-2 minutes. The reaction products were extracted with dichloromethane, the solvent evaporated and the crude product purified.
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Structural assignments of these new compounds were based on the 400 MHz 'H-NMR spectroscopic data and n C-NMR spectra. The assignments of overlaping 'H-NMR and 13 C-NMR signals were performed using 2D-NMR H-C correlation spectra. Quaternary carbon atoms were assigned using 2D H-C inverse long range correlation spectra.
'H-NMR spectra data of compounds 1-3, in C 6 H 6 -d 6 and DMSO-d 6 solvent were compared. The azomethyne group, as a solvatation center of the Schiff base molecule affects the chemical shift of the neighboring protons; thus, the H 3 , proton (figure 1) appears in compound 3 more shielded in C 6 H(,-d 6 (δ ω ,= 8.08 ppm. probably due to donor acceptor it interactions) and more deshielded in DMSO-cU solvent (δ Η 3"= 8.51 ppm, probably due to hydrogen bonding). The effect of visible light upon DMSO-d^ solutions of 3, leads to a new compound characterized in 'H-NMR spectrum by an additional singlet peak situated at δ= 8.27 ppm, assigned to the azomethyne group proton of a Ζ isomer of compound 3, in which the deshielding anisotrope effect of phenyl group is suppressed; 'H-NMR observed isomeres E:Z ratio was 1:0.06.
Photochemical reaction <5f Schiff bases 4, 6 and 7 performed in chloroform 1% solutions, upon 15 minutes irradiation, using the 254 nm wave length emited by a 7W power UV lamp, determined the decomposition of the Schiff base structure to the corresponding formyl derivative. The reaction mixtures obtained were analysed by quantitative 'H-NMR; the ratio between the corresponding decomposition formyl derivative and the Ε Schiff base was 0.15:1 for compound 4, 0.03:1 for compound 6 and 0.21:1 for compound 7.
400 MHz 'H-NMR and 2D correlation spectra were used for the structural investigations of substituted pyrazolo derivatives 7 and 8. The 2D-NMR COSY 45 spectrum of compound 8, presents long range coupling interactions ( 4 J) between the azomethyne group proton H 3l (δ= 8.48 ppm) and the phenothiazine protons H 2 4 (δ= 7.59 ppm), and a 5 J coupling with pyrazolo group proton Η, (δ= 6.15 ppm). These NMR structural assignments are in good agreement with the sp^ial structure of an "£ folded " diastereoisomer.
UV-Vis spectra of compounds 1, 2, 3, 7 and 8 were registered in chloroform solution and typical absorbances are presented in table 1 All analysed Schiff bases, presented a pale yellow colour due to the absorption band situated near 400 nm.
Vol. 7, No. 6, 2001 New Schiff bases derivedfrom An additional low extinction absorption band situated at 520 nm is characteristic to all compounds containing the chromofore system /V-(10-alkyl-phenothiazine-3methylidene)benzenamine, described by both neutral and intramolecular charge transfer structures. This absorption band is missing in compounds 7, 8 (where phenyl group has been replaced by pyrazolyl nucleus), and also in similar compounds where phenothiazine nucleus was replaced by other aromatic structures (e.g. phenylene). An absorption band situated at 515 nm was previously assigned to the phenothiazine cation-radical [5] , The absorption band situated at 520 nm in the recorded UV-VIS spectra of Schiff bases, raise in intensity on dilution or addition of small amounts of HCl, a fact that might be explained by the existence of a phenothiazine cation-radical unit into the intramolecular charge transfer structure, which appears to be more stable in polar solvent. General procedure for Schiff bases preparation a. 3-Formyl-10-alkyl-phenothiazine (2 mmol) and aromatic diamine (1 mmol) were refluxed in alcohol solutions several hours (table 2). The reaction progress was monitored by TLC. After solvent evaporation, the product was purified by column chromatography (silica gel 60 stationary phase and toluene eluent); after solvent distillation, yellow powder products were obtained. Melting points and characteristic yields are presented in table 2.
b. 3-Formyl-10-alkyl-phenothiazine (2 mmol) and aromatic diamine (1 mmol) were solved in 15 ml chloroform; 2 g of silica gel 60 were added and the solution evaporated to dryness. The reaction mixture was heated in a quartz sample tube for 1-2 minutes (table 2) at 650W power. Products were extracted with dichlorometane, the solvent evaporated and the crude product was purified by recrystallisation. Yields are presented in table 2. 40.9, 158.3, 115.2, 114.6, 121.0, 129.6, 123.0, 124.0, 122.9, 127.4, 127.3, 127.1, 128.5, 130.7, 144.2, 147.8, 150.2, 138.7, 42.1. SM (m/e) 672 N, N '-bis( 10-ethyI-phenothiazine-3-methylidene) 5, 158.2, 115.2, 114.6, 121.9, 129.2, 123.6, 124.5, 122.9, 127.4, 127.4, 127.1, 128.5, 130.9, 143.9, 147.8, 150.0, 139.3,42 2, 157.9, 115.2, 114.6, 122.2, 119.4, 123.8, 124.5, 122.9, 127.4, 127.4, 127.1pp, 128.5, 130.7, 143.8, 147.5, 147.4, 155.5. SM (m/e) 674 /V,iV '-bis(10-methyl-phenothiazine-3-methylidene) 35.6, 40.9, 158.3, 114.4, 113.4, 121.0, 129.6, 122.9., 123.9, 123.0, 127.2, 127.5, 126.8, 128.8, 130.9, 144.8, 148.3, 150.1, 138.8 SM (m/e) 644 A , ,/V'-bis(10-methyl-phenothiazine-3-methylidene)^>,p'-diamino-l,2-diphenylethane 5. 35.6, 37.5, 158.2, 114.4, 113.8, 120.9, 129.2, 123.0, 126.8, 127.2, 127.5, 128.8 SM (m/e) 658 /V.yV'-bisilO-methyl-phenothiazine-S-methylidene^.p'-diaminodiphenylether 6. 35.6, 158.0, 114.4, 113.8, 122.2, 119.4, 122.8, 123.9, 123.0, 127.2, 127.5, 126.8, 128.8, 130.9, 144.8, 148.3, 147.3, 155.5. SM (m/e) 646
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